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Prevention and C.ntrol of “inc Srosion of High Plains 
Soil in the Punhandle Area 


By H. H. #innell 
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Natural Clnditions: 
fhysiography - The elevation above sea level increases from about 
2000 feet along the eastern border of the High Plains to about 5000 fect 
along ths Rocky Mvuitain base on the west. This castward slops avcragos 
about 15 fect pcr milo. Tho topography of farm lands is gcntly rolling 
with slopes of moro than 2% rare. Tho majority of farms avcrage 1% slope 
or less. Tne rough and broken lands along tho streams arc often stony and 
stcoeply sloping. had are uscd almost cxclusiv-ly for grazing. Ou the 
olains numcrous isolated depressions .canstibute sm:ll watersheds draining 


into shallow wot Weather lakus. Tim. watershods of the strvam arc com 


paratively Aorrow and the network of tributarics not well dcvcloped a 


is communry ruvnd under more humid climatcs, 


Oliuctc - Tho climtic cmditions as recordcd by the U. S. D. A. 
Piold Statim at Dalhart, Texas, are representative in nature of the arca 
46 & whole and arc summrizcd in the following tabulation: 


Jon Fob Mar Apr iby Jun Jul Aug Sep Oct Nov Dec 


~Rainfall,ins 019 655) 675 1,64 2.71 3,02 4,34 2.73 1.41 1.69 .54 47 


Memmen.dez, SS 36 43 535 63 72 2 +75 68 55°43 32 


| Frost datcus 23 16 


Wana,m.por hr 6.5 7.2 8.5 68.8 6.1 6.9 Bee ORM IU Bee. Gear. Oe 
(Scasonal) 
Svaporation, ins. 6.97 §.67 9.59 10.05 9.03 7.16 


Sehne! of Forestry 


Annual 


18.50 


6.7 


51.43 
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The fluctuation from normal in the:amount and distribution of rainfall 
is probably one of the most characteristic features of this region, The 
fitness ef the area for agricultural development has been experimentally 
demonstrated, but the farmers have generally failed to maintain a stabilized 
production, This has not been Hataiee of seasonal deficiencies as much as 
because of a failure to adjust cropping plans to the variations of seasonal 
conditions, ihe ie inatio resources loom to a harger proportional importance 
compared to soil resources than they are usually credited with either under 
humid or irrigated farming, The moisture supply in particular is capable 
of better utiligation than is commonly practiced, 

Native Vegetation «~ Quoted from Carter: 1910; 

Amarillo Sandy Loam- Hon the High Plains a considerable growth of the 
bear grass (Yucca angustifolia) is found, while the wormwood (Artemisia 
filfolia) is a characteristic growth on the type throughout the region, 
ae (Andropogen sp.) is the common grass and together with other 
grasses makes good graging," 

Amarillo Loame "The Amarillo loam exists as an open prairie covered 
with a growth of native prairie grasses, These have long been valued far 
stock grazing, owing to their high nutritive qualities, Mesquite grass 
(Bouteloua oligostachya) and buffalo grass (Buchloe dactyloides or Bulbilis 
dactyloides) are the two most common as well as the most valuable grasses 
en the type." 

Amarillo Silty Cley Loame "The surface of this soil is hervily carpeted 
with a growth of short prairie grasses, These grasses though short are very 
palatable and nutritious, and in the fall eure on the ground and cre therefore 
very valuable for stock, For many years this type was used exclusively for 


stock grazing and it is still devoted largely to this purpose. The twe 
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Principal grasses found on this type are. buffalo and mesquite (gramma) 
grass. No trees aie found except an sceasional small mescuite near the 

edge of the Nich Plain bordering the escarpment, In some piaces, especially 
where the surlace is quite evel, weed locally known as turpentine weed 
(Gutierroria sorothres) is very abundant,” 


Sohis.« Quoted from Carter, 1910; 

Amarillo Sandy Loam « "The surface soil of the Amarillo sandy loams 
consists of 12 to 1h inches of a browm or reddish-brown medium to fine 
Bondy loam, It is very loose and friable in structure ond is often very 
nearly a loamy sand, The surface for a few inches has only a lew content 
ef organic matter, In some areas the soil consists of rather coarse sand 
grains, but in general the sand is mostiy medium and fine in texture,".== 
"The subsoil of the Amarillo sandy loomsseonsists of a sandy loam to sandy 
elay ranging in color from brown to red, but being chiefly a reddish brown, 
Througheut a considerable proportion ef this type a white calcareous material 
is found in the subsoil at a depth of 20 to 30 inches,"-««="The Amarillo 
sandy leams have been formed from sandy depesits of Tertiary er Quaternary 
&€@« Much of the material probably came from the Red Beds, which would 
account for its red or reddish=brown celor, It is not clear whether it was 
depesited over the whiter calcareous material or weathered from the more 
sandy portions, the reddish bolor being developed during the processes ef 
weathering, The reddish color of the Amarilldé silty olay loam which is une 
doubtedly derived from the underlying white olay: would seem to suppert the 
latter theory."=-="The areas of the Amarille sandy leam are gently relling 
to rollirg in topography while in sane places the surface is rather broken 


and could be tilled only with difficulty, However, the greater part of the 


land is rolling and could be cultivated," 
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Amarillo Leom = "The surface soil of the Amarillo loam cmsists of a 
dark brown, brown, sometines reddish-brown loam to a heavy sandy 
loam ranging in depth from 8 to 14 inches. When wet the areas having 


the dark surface appear nearly block, The subsoil is usually ao brown or 


_ reddish-brown heavy loam to heavy sandy loam, The sand content of the 


soil and subsoil is principally fine to medium in texture, Usually at a 
depth of from 18 to 30 inches a white calcareous clay, similar to that 
found under other soils of the Amarillo serics, is found below the subs 
soil. Small calcareous nodules are also often found throughout the sube 
soil. In somo places where this calearoous matorial lics within a foot 
or less of the surface the soil has little value for farminge The soil 
is frinble in structure whon cultivated but on drying out without chle 
tivation it packs rather hard,"=-="Tho Amarillo loam has been formed by 
the weathering of tho Tertiary and Quaternary deposits," 

"On some of the slopes near the high plains the shallow condition of 
the soil has been produced by erosion which has resultod in the white 
substratum boing near the surface,"==-"0n the High Plains tho surface 
is on the whole slightly undulating," 

"Amarillo Silty Clay Loam - "The surface soil consists of a light briiw 
or chocolate brown silty loam, having in places a slight reddish tinge, The 
depth of the soil varies from 2 to 8 inches, but the usual depth is 3 to 5 ine 
ches. Below this the subsoil to a depth of 18 to 2 inches is redder and 
heavier in texture than the surface soil, It may be doseribed as a reddish 
brown silty clay loam with a hard compact structure, Usually this mterial 
does not persist to a depth of more than 2h to 30 inches, though in rare rena 
it may extend to 36 inchcse At a dopth rmging from 18 to 30 inches spots 
of a white calcareous material are always encountered, and this calcaroous 


materiol increases in amount with depth until at 4 to 5 feet it becomes ale 
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most a solid white mottled with red, The surface soil is frinble ond easily 
tilled ofter the first plowing, but contains sufficient clay to make it | 
quite compact and firm on drying out when not cultivated,"---"Tho topography 


of the Amarillo Bilty clay loam is remarkably uniforms The surface is gently 


undulating to gently rolling ond in many placcs has an extremely lever appearance 


as far as the eye can roach,” 

Agricultural History = From the time of earliest occupation by hunters 
through the development of cattle grozing very little land was put into 
cultivation, All evidences of wind crosion were confined to narrow belts 
along some of the stream courses and to occasional roundeup grounds or 
watoring places where the native vegetation was destroyed by trampling, 
Settlement of this region by cattlemen occupied a ee lengthy period 
toward the close of the Ninetcenth century ond any production of cultivated 
crops during this time was rather incidcntal to the cattle industry than 


significant as an independent productive enterprise. The pionosring stage 


ef farm devolopment took place roughly during the period of 1900-1920, 


Settlers during this time broke out from native sod and placed in cultivation 
relatively scattered arens ef farn lend, but it was not until after the 
World War that o feverish expansion of agriculture took place in this region, 
In mony localities at the present time practically all of the suitable plow 
land has beon placed in cultivation, In many cases land that has only been 
in eultivation 10 to 15 years has been seriously and permanently damaged 
by wind erosion, Water crosion, as a matter of fact, is also to be cone 
tended with though its effects aro less noticeable. 

Crops = The utilization ef cultivated lands has been determined almost 


entirely by the adaption of crop types to the soil textures, Heavy to loan 


soils are usually sown to wheat, while the sandy loams to loamy sands are planted 


to sorghum and corn, Grain sorghums is the type most widely grown except 


. 
4 a 4 * . + - . 
let Po» | " wm F rm poe) > * ; ye Ae bere a 
{LAeee? Die OLOBLTT BL LL03 Coniurn Shi 
R 2 2 i 
‘ ‘. 
‘ ¥ J % yes “ 
) ‘i mea! es yey Puna fn, BRT rs 
| rr oxam-ot yolo frofoltive acta 
aN . oe 
rr . ? “4 s 
- afta t anal aiies Bear 
i, oF ate 44 ev et bd ot 
“eo © Co . 
} ee oem ; 
, - .. . . 
Aa f * ( Le . > r + ¥ : ‘ r ‘ : 
Pi vk Lee VS Bie wd ol he ( 7 
’ fs ‘i . 
a 
' ae % Pu. n r 
Gene teords tk Pa VAC .o 4 Boa 
Pt “See . 
" i. , ay. - 4. bt ats ie ‘ — 
d {OFS Y MOL re : eee 
. 
7 4 oe oe - 4 
SILA wis i hw a rl M: 
é . 
' a . Ps roe - 
g Vi 2% 5 D O'T t 
. 
HY ay OW. od By oie : . 
i 
s ~ 
oD f ve pp ull t . 
, 5 
; 3 2 
Dotted II as 6 HoCgsa 
Ci * . 
4 4 
‘ oe F Fi 
t. . rae 7 kha see gh pels m 
La Vitam cf BS th ey With. fr 
i % 
: ¢ wr ae ' { f 
ry turk ¢ , r " . 23 ‘ r i 
dtoslhis i! iin Wy OF ng ae iw 
y - ra a Wi ep | +O! o. .G £ ‘ * wey « 
. « 
DOr Tor ¢ t ; 
t > Aa 
. Lo 
’ 
aor, 5 bee @ ore ‘y " 7 Ww, fy . aa" 
sar ew bie Peles SAD AIS WY A 
‘ 
; i ow : , 
4 ehnalen Febery | of orur + oye 
| aoe pas Woe f “ : 
ree Pe i~ ~* wy ip ry ey epee tpn Baan 
Py 40S thee ive : 722 ha rs 
; ; 
‘ q . - “% c 
nae ee Pipe. See “ * ° 
r x a Cf S007 P| sy ‘i, ‘7. i ROE 
Pes | 
W (Tear f A vt anak tat - oye Por te ee 
a Rae ae, aa shag 4 3 é hed ¥ ‘ 
1 ha rawr Oy ne | _ +. Pe g , " s 
AE 8 RELY : : ( oy Vf f f ta50 SHOW es or 
al , & " lt nal J 7) 4 
1g 4 ae oe ed iio ‘ ‘ 
ae , i“ " bas ealNiius ; 
| OG < Gi} LO OCT oO Aas ~horeorwy “orn 
’ , 
’ P 
wf Arm? in io, ae es re 
eGilarsons Bol o BIOOLI ISO ays 
+h , 
a — P — 
fn ree Deeeey coe wnt ae > £4 ‘ in heey ta P “ es é 
petiintoges dowd aan ebmol hotovitivo te moktan hi 
z 5 .. 
! 4 
iter avert ad. Cham. cst i | gcth Meee ball pe, ee 4 , 
wvaol ,surdxed [foe edt of saqys qoas to nokdgab 
. f e ; ‘ 
. 
. we in Wy aw arreaA fk 4% ‘el oels - 4 > 4 iz, 
Home ¥ GELS YoUa: ALS e739 wy OF werk 
i y W. 3 
‘ ’ ‘ 
Jar unites ut ah fur Aen: rib (> wh ‘hiewerins as 
x< 3 rim ! “ey 7 faa we vow \ 2 . 
7 Awory viohiw teom eqyt oft et aewiigios mia | 
: ri ¥ ‘ ‘? 
‘. a 
) wie | 4 


aha 
in certain areas of specializad corn production. Considerable forage 
sorghum and broomeorn are also grown, The specific adaptions of crop 
types and also the operative difficulties developing in an attcompt to 
use the winter grains and sorghum crops in rotation has encouraged con= 
tinuous propping practice Sonia et the area, The variability of 
seasonal distributions of moisture supply require a flexible cropping 
plon in order to utilize to the best advantage the combined soil and 
slimatic resources of tho country, The development of such crop and soil 
management is now in its beginning, but fits essentially into any eon- 
servative erosion control programe 

The soil types described above ond the crops enumerated by no means 
cover the entire range of soils and crops found in the greater Ponhandle 
area, but will serve for purposes of this discussion to ropresent the 
more specific probloms arising from cultivation, Soil and crop rolations 
largely determine the relative importance of different means of eliminating 
erosion hazard, 

Human Resources ~ The farm population of the semi-arid belt are 
pessossed, as a general rule, of certain eharactoristics naturally 
assorted from the American people as a whole during the process ef 
migration, Theat they are willing to face new problems with new methods 
is evidenced by their presence here, Thoir adaptability has been proved 
by the farming apprenticeship to which they have been subjected in tho 
very recent pioneer development of this area, Much remains to be learned 
about the efficiency of resource utilization and the conservation of 
resources because many of the conditions affecting them are of rocent 
eccurrence, Tho fact that no hard and fast system of se onitet has boe 


geome established as a result of gonerations of uniform practice leaves 
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The way open te ready response in the minds of farmers of this area te 
efforts ens made to introduce erosion prevention Raabe of management, 
The Causes and Control of Wind Erosione 
Natural Erosion Centrol - In its native state the lands of the High 

Plains region were occupied by that vegetation which the experience of 
centuries had proved best equipped to thrive under each particular soil 
and elimatie condition. In some semiearid areas the concentrated surface 
waters have in modifying the topography gained the upper hand and ne type 
ef natural vegetation has been able to halt erosion by water, However, 
even the rough and broken lands have had sufficient natural cover to 
centrol wind erosion. Of course, theless relling lands have accumlated 
the best stores of fertility being less subject to any kind of erosion and 
these have been selected by the pioneer to be put into cultivation, 

Under natural conditions they were never exposed to wind action even 
during prolonged drouths because the residue of the last seasen's growth 
remained as a protective covering until rains, hewever delayed, came to 
Palate new growth. 

‘Erosion Hazard under Cultivation - The destruction of the natural 
cover incident to placing the land in cultivated crops creates a necessity 
of ee an effeotive substitute for the original covering. If this 
is not done even short periods of soil exposure te the wind may allew 
severe erosion to take place, The maintenance of an adequate vegetative 
cover, therefore, becomes the goal of practically all of the wind erosion 
control methods. The soil blowing hazard has always beey greatest in 
seasons of drouth, after crop failures and in places or en soil types less 
dispesed to accumulate moisture, Thus, contrary to the conditiens enceur= 
aging water erosion where the greatest erosion hazard exists at the poigt 


of greatest water concentration, the wind erosion hazard develops at the 
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point of least water concentration. 

The obstacles to be overcome are so erratic in their occasional 
cumulative preponderance that nothing short of a thorough coordination 
ef every possible effort can bo relied on to maintain wind erosion con- 
trol, Any successful program must also be one that prepares in advance 
for any emergoncy that experience proves might be expected. To repair 


erosion damage is not altogether possible. If it were it would always 


‘ be costly without profit. A repair operation, rogardless of how noocessary 
it may be, is always an unproductive expense. In the struggle against 
wind erosion preparations mado 10 to 20 months previous will efton save 
the day. If they arc made in the course of a productive crop managemont 
they become a part of the productive cconomios, and at the same time 

sorve to protect the capital investment, 

In the detailed discussion of methods applicable to the High Plains 
for wind erosion control omphasis will be laid en tho preventive pregram 
and a separate scetion devoted to roclamation problems where erosion has 
been permitted to take place, 

Management of Crop Residues =- Adapted crops which leave erosion re- 
sisting residues are wheat, barlcy, oats and rye among the winter and 
spring small grains. Foremost of those s use is winter whcat. Row crops 
which leave crosien resisting residues are all of the sorghum family ma 
include milo, kafir, hegari, broomcorn, sudan grass and all the other 
forage serghums. However, the produetion of any of these crops does not 
necessarily give erosion protection to the soil en which they are grown, 
The residues must be conserved and utilized for that specific purposo. 

Tho ideal system of management would require that the vegetative cover= 


ing be not disposed ef until soil meisture sufficient to insure the successful 
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start of the next crop has been accumulated in the soil. Tho growing crop 
then perpetuates the ground cover and provides at the close of the season 

a renewal of the residue supply. 

To maintain an adequate vegetative cover in the form of crosion resisting 
residucs from productive crops, unusual measures are justified to prevent 
burning off of stubbles and whe overgrazing of stalk fields. Some of the 
worst cases of wind crosion to be found in the Panhandle area are directly 
traccanle to these two destructive practices, Rank wheat stubble has 
often ae because of the mechanical difficulty of working it inte 
the soil and because of the temporary fertility dopression that follows, 
There is no denying these two objections but they are more than compensated 
by the protection of the soil from wind crosion, In addition to this the 
presence of organic matter in the topsoil has been definitely proved to 
inerease the rate of absorption and the water holding capacity. If a drouthy 
season follews this advantage more than offsets the fertility dopression. 

If another favorable scason follows the opposite is true, but the odds 
against two bumper eprops in succession are too high to gamble on when the 
cost includes a scrious risk of soil exposure to crosion, Another practice 
that has resulted in just as disastrous consequences is that of solling out 
stalk ficlds to outside herasmon who almost invariably lcave the cattle 

in the fiold until the last scrap of vegetation has been oonsumed, Moder= 
ate stalk field grazing should be practiced for the benefit of farm live- 
steok, but in any case a careful watch should bo kept to romove them when 
the effectiveness of the ground cover is thrcatcned. 


Where sorghum crops are cut with a binder to make roughage removed 


from the field for fceding purposos one of two precautions should be taken. 


~10= 
A uniform stubble ono foot high may be left or regular sie h to 6 rows 
wide may be headed and the intervening space of 20 to 30 rows harvested 
for forage. <A good wtinte of any of the sorghum varictios will give 
sohl protection from the wind if adequate stubble height or frequency of 
strips is insured, but these varities of profuse stooling habit make tho 
best cover, 

The disposition of crosion resisting residues should be accomplished 
according to the circumstances of the scason, Heavy wheat stubble and 
thick stubbles of close drilled sorghums left one foot high may be worked 
into the surface soil as soon as convonicnt,. They will offer a prolonged 
resistance to blowing even with a relatively smooth surface exposure, though 
listor tillage may be preferred for other roasons. The stubble or strips 
left after a row crop has been harvested should remain untouched as long 
through the winter as their offcctiveness in that condition holds out or 
until seasonal conditions warrant the beginning of preparations for tho 
ensuing crope 

When crosion noneresisting crops like corn are desired, berth cropping 
with a suitable sorghum becomes necessary. If the crop is being grown on 
light sandy soil which does not require contour tillage for runoff cone 
servetion the rows may be run connterwise to the prevailing winds, but 
a closer Bh dae of the crosion resisting strips is recommended than 
where contour tillage is followed. The windbreak strips should not be 
less than l; rows wide, but may be wider depending on the number of rows 
listed or cultivated at one time. Common yellow milo with the grain headed 
and the tall stubble left standing makes an ideal variety for this purpose 
though many other varictics can be well used. The width of main crop 
strips under sevore conditions should not be wider than 20 rows, but this 


ean be varicd with experience according to soil type, dircotion of rows 
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and type of crops involved. | 

Where both drilled and row crops are Sev tr on the same farm 
and it has been found convenient to strip the terraced fields to 
provide length of row for cultivated crops, and additional advantage 
can be had by using & winter grain in the drilled strips and triangles. 
This reduces to a fine peint the application of a principle ef crop 
diversification which experiment has shewn to be especially useful 
in the semi-arid southwest. No Systematic cropping plan either of 
continuous culture or rotation has been discovered which can equal in 
economy of preduction a flexible cropping plan which takes into con- 
Sideration the initial soil moisture and fertility conditions of in- 
dividual fields at each successive planting period of the year. So if 
provision is made for the utilization ie seat adapted crop type as 
seasonal opportunity affords and the sowed and rowed crops are selected 
from the winter and summer groups as above the surety of protective 
cover in any one field is greatly increased. 

Otherwise the variable cropping plan would necessitate the mere 
frequent use of emergency cover erops unless extreme precaution in 
residue conservation were observede The increased dependability of 
production under the variable system somewhat offsets the reduced fre= 
quency of eroppiie, from the standpoint of maintaining a vegetative cover. 

Loss of Vegetative Cover - Whero the normal residues of productive 
crops are depended on the loss of cover may be expected, but can be cx- 
cused only if the result of drouthe Over=grazing, misuse and burning 
of residues must be avoided strictlye The loss of vegetative cover as 
a result of crop failures due to drouth can be treated in two WaySe 
First and foromost in importance is moisture conservation which affords 


an ¢pportunity by advance preparation to avoid or modify crop failures. 
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Second and supplementary to moisture conservation is the planting of off 


Season omergency cover cropSe This is a measure which should not be resprted 


to unless the residues of normel crops bolstered up by moisture saving fail 
to give the necded continuance of vogetative cover, but should always be 
held in reserve in case of such emorgencye 

Continuance of Vegetative Cover by Moisture Conservation -On deep sandy 
loam soils the utilization of moisture for crop production is naturally 
most offieiont and little if anything can be done mechanically to increase 
it. However, on loam soils and to a greater cxtent on silty clay loam soil. 
thore is a constant opportunity to increase the available moisture supply 
by conserving runoff water. Rainfall records and runoff observations show 
that these losses occur cvon in years of tho worst drouth.e It has often 
happened that the only effective rain of an entire crop growing season is 
one of excessive character, Sometimes the entire moisture supply falls 
during the preparatory period and when a portion of this is of excessive 
character the importance of increasing the quantity stored in the subsoil 
is great. 

Considered from the viewpoint of wind crosion control ga almost as 
important to have a uniform distribution of moisture supply wkthin a ficld 
as to achieve any measure of total conservatione A drouthy knoll or slope 
of just a fow acres may start erosion that will sproad as a menace to woll 
watered parts of the same or adjacent ficlds. 

Thus torracing and contour tillage, which haye been demonstrated capabl. 
of increasing tho average soil moisture supply about 25% under High Plains 
conditions on heavy soils, become a very matcrial support to the vegetative 
program. This type of soil management rosults in saving water for produc- 
tive aos at the point of origin where it is most often Sey to help 
bridge drouthy periods in the maintenance both of economic stability and a 


vogotativo cover for erosion preventione 
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In tho areca of 20 inces average annual rainfall or less all terraces 
on gontly rolling and noarly level land should be made ¥evel with closed 
ends and high cnough to back up water to the base of the next terracce 
The most practical interval adjustmont can bo determined by lincar spacing 
or terrace aroa rathor than by vertical spacing. The average distance 
betwoen terraces on silty clay loam soil to be used mainly for small grain 


growing which is best suited to plains farming mothods is 125 to 150 fect. 


On typical areas of this soil type the vertical interval would rango from 
h0 to 1,00 foot, the effective height of tho terraces boing adjusted 
j accordinglye Where unusual unevenness occurs covering a small arca of a 
: field splice terracos should be introduced whore the distance oxceeds 
250 fect and sections climinated where tho distanco falls atin 715 foete 
All terraces thus onding in midficld must have closed ends the same as 
those abutting the cdgo of the ficld. It semectimes becomes necessary to 
change the vertical intcrval within a fiold but not oftone fhe thing to 
keep in mind on the High Plains is that the terrace is designed to retain 
the water that falls within a givon arcae Dealing with slopes that averago 
less than 1%, roletively small variations in slope cause oxtremely wide 
variations in linear spacing where a fixed vertical interval is followede 
This fact togethcr with ve importance of a uniformly spaced water bolt 
distribution makes adjustment of vertical interval and terrace height 
more dosireblo than disregarding the distance between torracdse 

The cross section suited to wheat farming is low and broad. Particularly 
important is a broad crown which facilitatos maintenance under wheat grow=- 
ing machinory. A properly built wheatland terrace can be cultivated and 
drilled upon the same as any other part of the field and maintained with 


one annual curd of the one-way disk hvay around the terrace throwing soil 


back on the terraces 
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Contour listing of wheat stubblo is recommended in preparation for 
the noxt crop when it can bo accomplished within one month of harvest 
under favorable Soil moisturo conditionse Amplo July rainfall would bo 
considored an invitation to liste Below normal July rainfall would in- 
dicato bost results from shallow lovol tillago.s All listing of terraced 
wheat land should parallel or nearly so with the terraces so that no listing 
furrow lids in: Ajgrado sufficiont to bring a head of water against tho 
torracce Othcrwise an unusual emount of terraco maintonanee will bo required 
to koop the systom in effoctive conditions 

Torracing of loam type soils used for divorsified farming should bo 
done in tho somo fashion as described for whoat land excopting thet a 
distance of 150 to 200 fect botween torraces makes a torrace area giving 
rise to no more surfece runoff than tho narrower aroa recommended for 
heavier soil. If rew crop production alone is to bo practiced on loam 
soil a narrowor base may be used if proferrod, but in all cases under somi- 
arid conditions a terrace base of 40 feot or moro is desirablce 

On the sandy loom soils vory littlcrunoff has been observed, but 
in some arcas of shallow phase typos contour listing is useful to maintain 
even distributione Unless the slopes aro rolatively abrupt and unevon 
& goneral ficid contour without point rows will sorve the purposce On 
most fiolds of sardy loam to loamy sand there is nothing to bo gained by 
efforts toward runoff conscrveticne 

Continuance of Vogotative Cover by Off-scason Plainting - Whon the 
best possible utilization of normal crop residuos produced undor a con= 


tinuous or varicbla cropping systom supparted by offoctive moisgurc, con- 
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servation has failed to afford to necessary vegetative cover to assure 


wind erosion prevention the use of omergeney cover crops is fully justificd. 
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An example most frequently observed in row crop fa rming is when the planting 


season in summer has passed without rainfall enough to enable the securing 


of a crop stand, Rains may come later in the summer, too late to make a 


erop, but if the protective residue of the proceeding crop has disappeared 


a stooling sorghum such as sudan grass, hegari or dwarf yellow milo should 


be planted to renew the ground covering for the winter, When wheat fails 
and the summer season is approached with the land in a bare condition a 

dual purpose planting of wide row sorghum for grain is in order, Instead of 
fallowing the land in preparation for the next wheat crop, milo or similar 

_ crop grown in rows 10 to 15 fect apart permits a very diserable partial 
fallow effect and at the samo timo gives a stubble protection against blowing 
until tho wheat has an opportunity to cover the ground, The grain production 
from such plantings often give a wolcome substitute income. 

The principle to be followed in the use of cover crops can be referred 
to in working out a satisfactory plan for any situation and may be stated 
as follows: A cover crop should be introduced with the first available 
moisture aftcr tho danger of loss of vegetative cover becomes apparent, 
it should be an adapted crosion resisting varicty suited to the time of 
year in which the omorgency arises, and it should be disposed of in time 
or so planted in a way as not to interfero materially with the proparations 
for the next regular crop. 

Windbreak Trees = While tho rainfall will not support trees in cvory 
location they may be desired, there is an opportunity to contribute 
matorially to orosion control by utilizing natural and cnginocred sitos 
for tree row windbreaks, 

The usefulness of trees in wind crosion control lics mainly in giving 
border proteetion to cultivated ficlds which may start to blow as a result 
of exposure to dust swept from bare roadways.e The presence of scattered 


> 


ndbreaks throughout the community is expceted to havo a more or less 
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| =l6= . 
genoral offect in breaking up the surfaco wind currents which othorwisc 
sweep the ground without obstruction, 

Trees planted along highways should be placed on the south or 
east sides of the road, in order to prevont the blocking of traffic during 
Winter months by snow drifts, Sites naturally favorable oxist along 
levol stretches of the roadway where surfaco waters collect, stand in the 
ditch and soak into the soil, thus providing an important additional 
moisturo supply to enable trce maintenance without cultivation or 
irrigation, Other naturally favorable locations may be found along 
drainage ways and small lakes in pasture arcas adjacont to farm lands, 
The control of drainage wator from roadways by means of loose rock dams, 
supported by appropriate vegetation, may also’ scrve to oxtond the site in 
either direction, Such ongincored treo sites should be developed with 
strict regard to the area, supplying them with drainage water, It is 
possible also to obtain water in some cascs for the support of trees 
by the use of diversion structures, 

Specics which have proved their hardiness in the Panhandle areca 
and which are suitable for windbrmk plantings are: Chinose Elm 
(Ulmus parvifolia) Apricot (Prunus areniaca) Russian Milborry (Morus 
bathe tatrica) Honey Locust (Gleditsia trianeanthos) Flowering Willow 
(Chilopsis lincaris) Russian Olive (Elacagnus angustifolia) Green Ash 
(Fraxinus) Cottonwood (Populus) and Tamerisk (Tamarix), 

Where larger sized tree stock is sct out some cffective tomporary 
protection against rabbit injury is necessary until tree is large enough 
to withstand rodent attacks, Howover, if whips cre set out, which would 
undoubtedly be the economical plan, it is thought bettor to provide a 
— permanent rabbit guard of wiro netting. The spocics of trees bost eidtod 
to various soil types and various degrecs of moisture supply can bost be 


determined by trial, However, it has been rocormonded goncrally that the 
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trees stand from 8 to 10 foet apart in the row with interplantings of the 
more shrub like specics such as Tamarisk and Flowering Willow, 

Use of Tillage Operations in Erosion Control 

When the soil is baro any kind of tillage, which will roughen 
the surface, gives a temporaty protection from crosion, Two general 
objectives may be set up in considering this phase of crosion pre- 
vention namely: ridging or clodding the surfaee soil and raising 
heavy sub=soil material to the surfaect 

Among the implements which have been used for the first mentionod 
purpose are lister, shovel or swecp cultivator, the oneway disc with 
aaek second or third dise left on, the decp furrow drill the spika 
tooth harrow, plow and pocket digger. Implements which have been 
used for the latter named purpose are tho chisel, subsoil plow, 
mildboard plow, lister, the disc plow and grading machine, 

The elodding offoct of shallow tillage, cespocially on snady loam 
soil, can ofton be inercased by doing the job while tho soil is wet, 
The object of raising heavior soil matcrial from the sub-surface is to 
produce a more cloddy structure where the surface soil has become shifty,. 
Operations of this character, though costly, may under cortain conditions 
do permanent good, but they should be considered more as a temporary 
substitute Pay the desired vegetative cover, Organic matter in the 
surface soil serves the same purpose and possesses also certain other 
advantages in addition to costing less. The most important advantages . 
of vegetative control, as compared to mechanical control, are that 
vegetative covering renowed once a year gives more lasting protcetion 
and that it is important from the standpoint of maintaining soil fertility 
and keeping up the rate of moisture absorption to o high point, 


Tillage mothods at best afford only temporary relicf and mst bo 
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repeated at intcrvals during the soason, all of which is done at an exponse 
which is usually unproductive. In no case should tillage operations for 


erosion control be continucd aftor an opportunity arises to start 


Se ee 


either a regular crop or an omorgency cover crope It is not intended 
to minimize tho importance of soil mechanics but to point o&t the waste 


of relying unnecessarily on such mothods, They should be used diligently 


EE 


whon all other measures have failed, serving as a fourth linc of dofenso 


against wind crosion, 


6 ee eee 


Where orosion prevention tillage can be combined with nocessary 
soil preparation or moisturo saving practicos the uscfullness of tho 


Operation is much increased, In this connection it is nocdless to say 


EO ee eee 


that any tillage operations on soil requiring contour treatment should, 
for the best moisturo utilization, always be carricd out on the contour, 
Reconditioning Lands Damaged by Wind Erosion 
Character of Erosion 
The most common effects of wind crosion consist of removing 
the topsoil to the depth of plowing ond piling it up in hummocks or 
drifts of wind blown soil. A common condition of neglected fields 
is to find the topsoil blown out on some areas and piled up in others, 
Hummockcd ficlds are sometimes so rough a tractor can not bo drivon 
over thom, Frequently considerable irregular parts of the ficld may 
be filled in to a depth of 6 to 18 inches by soil transported from | 
another part of tho same ficld, Too often tho topsoil has been carricd 
completcly away and deposited in fonce rows, roads, about buildings or 
any other obstruction which may serve as a wind barrior, 
The first stop toward reconditioning wind croded soil is to 
accumulate a moisture supply and levcol where necessary to permit ordinary 
farming operations, in ordor that cither a regular crop or an emergency 


cover crop may be obtained at the first available opportunity. 


ae ey, fl Lal yt Sie 


A ‘at 7 ‘ 1 


- } | ox} 
‘5 . ~ f nl v " on 7 7 F 
ts Csr ~IOD Bf oy Ws gas ba Me - a hae? 
ga) 
-* 7 > i ~- of 
FI A aly ; wnt fhm 5 “le Py es ety i + ryrernaye 
+ H 4 pt 0 ip ia ve A a r ee z eae OM ith * vad SLE 
7 - " - pI ror) 
‘ " . P we eT 
: . , ’ ty f L ass 
: 4 . be » a ne ve PR per rors ery 
) - ab V3 rad r od + - \ 
ah 2 } 
' 
r . 4 ce - \ 7, 
vt H me eae Ie | 7, ae a 
h . s i : a Se i 
Ls & - ; ove < ; : 7 
- é A. s 2 al, 4 . 
, ae +2 = 
5 3 ri 
* a i? . f 
=o 3 
uta 
; ’ P ; ; ‘ re or - 4 ; 
“ 4 oes Pes meee eM & 
. . 
Mis A . + 
vt aes Sat deat 
: hs ; : 
+ ‘ . “% Baran . ne 
pare rs é Lie 
a Ber ss t) aes - 
‘ , . ral » Pe ‘ 
=e? <a om a ‘ : 
we { ¢ 4 ae rch a 
. as ie my ae 
; . r*y ae : x ; I 
Ps - As 4 
2 B . Ph 
. A as : yi ae ee 
rer 7 eer De, H 
¥ ” eiran homes ae a“ a 
ee ” “ 
Apts a 
x ™ : 
« \Purelen Ses ae Ori teom ¢ 
~' v Cas i , . : ove ws 
way af, is |e By roe 
: y ’ ee" 
‘ fF eae 
eS be i a . 
y, b ‘ i id Ses i 
. ? 
ai F { ' 3 fe 5 * H 
4 sag > 
ra ‘ j on 
- 7. nt pore ; 
- a ‘ 
. d : : 
fe ’ 
é, + 
ae te 
i ‘ “= H * 
‘ 4 A goa 
=. : 4 “ 5 
i a 8 . 4 
4 ‘ 
uh a _ 
“be J. 3 * ‘~ 
y « e * “eure F . ae ry 
i Pah G65 af he fae Se 
; paw y ee, oe 
* + J wal we Fae 4, 
® 
* ‘ ie 
t r- = fee> 2S oo Car 
bik dele: Udy de 7 7 te 
rm pla cued 
ne ° 7 j ne chor. Tecan cua 
i ae op qj 7 ’ 
S wwe ok ae BS 
“ 3! ees, ve 
‘ Py } , 
. y enh 4 ie “ “N+ ney 7" a ea 
‘ hi ty? ” 2 LOR EY dia * 
mg 
r ‘ CeCe t 
. ta ~ 


& 
7 


ithe 


Hummocks ond drifts are usually formed about weeds and contain 


i rolative high amount of unrotted organic matter, though much of this 


may be in a finoly divided condition, To return arcas of this kind to 
° 


if 
i} 


a& productive state of fertility ample moisture supply is noccssarye 
: During droughty times a considerable period may be required to obtain this 
and whatever tillage treatment may be noeessary to provent furthor crosion 


_ must be carricd out. When opportunity prosonts itself to bring tho land 


_ under vegetative control again it should bo imnodiatcly utilized. 

Tho samc may bo said of areas whore the topsoil has been romoved, 
_ excopting vhat the groontcst ncod in this case is a roncowed supply of 
"organic matter, which can only be accumulated from succossivo cropse 


If the nocossary moisture consorvation measures have not alrcady 


Sunmary 

The expericnces of recent years impress tho fact that crosidn by 
wind if prevention is noglectod is capable of quick destruction of the 
usefulness of farm lands and must be resisted by overy available control 


imethod, <A provention program with all phases practically coordinated to 


“erosion damage has already oceurred, omerzeney methods and land recon- 
Bastioning are necessary before a permanont preventative program can be 
established, The control mcothods ropresnanting successivo lines of dofenso 
‘against wind crosion are cnuncrated in tho ordcr of thoir relative importance, 
1, Utilization of crosion rosisting residucs., 


©, Moisture conservation for maintonanece of vegetation, 
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3. Emorgoncy cover cropss 

h. Windbreak tree plantings. 

5. Emergency tillage operations.s 

Residue utilization, moisture conservation and tree plantings 

should be established parts of overy high plains farming system, These 
erosion prevention measures constitute cconomic assots to a permanent 
and s tabilized plains agriculture by making material additions to the 
operating officicncy and natural resource conservation. Emorgency cover 
eropping and cmoergoncy tillage should be held in reserve for support of 
the permancnt crosion provention program Ee te resorted to in caso of 


extremely scverce combinations of unfavorable conditions. 
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Summary Outline of Wind Erosion Control Details 


I, Utilization of Erosion Resisting Crop Residuess 
1. Strip Cropping, 
& Erosion resisting and noneresisting crops. 
be Summer and Winter season CropSe 
Le Prevention of burninge © 
& Small grain stubble and straw. 
b,. Drilled forage or hay crop stubble. 
c. Weeds, 
3e Prevention of over=grazinge 
ae Growing pasture cropsSe 
be Winter small grains, 
Ge Stalk fields, 
IP Dolayod disposition of residues. 


ae Sparse drilled crop stubble. 


be All row crop stubble until noxt crop prospect 


becomes favorablo, 
II, Moisture Conservation for Continuance of Vegetation.s 
1. Terracing and contour tillage of heavy soils, 
2. Contour tillage of medium tcxture soils. 


3. Contour furrowing of native pasturos. 


h, Contour furrowing of land retired from cultivation 


to pormanont pasturce 
III, Emorgoncy Cover Crops» 
‘Le After row crop stand failure. 
& Drilled sorghum if moisture permits. 
be Drillod winter grain if moisture permits. 


©, Aftor Small grain failure, 
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Be Substitute sorghum crope 
be Wide row cover crope 
IV. Windbreak Tree Plantings. 
1. On sites of natural surface water accumulation. 
2. On sites of engineered water retention. 
. %, On sites supplied with diverted surface watere 
V. Tillage Operations When Vegetative Cover has Failed. 
1. Surface tillage to ridge the surface. 
a. Lister. 
be Plow. 
ec, Wide spaced disk, 
d. Pocket diggere 
2, Surface tillage to clod the surface, 
a. Plows 
b. Harrow. 
ce Cultivator, shevel or sweep. 
3, Deep tillage to bring up subsurface soil. 
a. Chisel 
b. Subsoiler. 
ce. Plow. 
De Disk Plows 


Ge Lister. 
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